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The DESCRIPTION and USE 


of THE 


GE-ORGANON. 


we have called, in the r the GE. 
ORGANON and IMPROVED ANALEMMA Oubſtitutes for 
the Terreſtrial and Celeſtial Globe, yet we would not be thought to 
with to diſcard them as uſeleſs; but would adviſe the Head of 
every Academy, or Ladies Boarding School, where convenient, 
to haye a Pair of Globes, as they will in fome Cafes be better 
adapted to give Lectures on, for conveying general Ideas: But 
it cannot be expected that every Parent will purchaſe a Pair of 


Globes of a proper Size; though it is abſolutely neceſſary that 


every Geographical Pupil ſhould have ſome convenient Inſtru- 
ments to practiſe on, when learning, and to enable him to retain 
the Principles after learnt. This led me ſeveral Years ſince to 
r= the Improved Analemma for ſolving the Problems of the 

leſtial Globe, and afterwards A Panorganon for thoſe of the 
Terreſtrial ; but as the Panorganon was on ſo ſmall a Scale as to 
admit of, and deſigned only to ſhew the Capital of each Kingdom, 
and great Diſcoveries have been ſince made, by the Voyages of 
our late celebrated Navigator Captain Cook and others, I have 
been inclined to delineate one on a much larger Scale ; and have 
conſtructed it in a Manner fo very different as to require different 
Methods of Working, &c. and therefore, now give it to the 
World as a New Inſtrument under the Title of the GE-oRG ANON. 
It may not be amiſs to acquaint ſuch of my Readers as have not 
had a Claſſic Education, that the Name is compounded of two 
Greek Words, Ge the Earth, and Organon an Inſtrument. 
Theſe Inſtruments will really folve moſt Problems as readily, 


and ſome more accurately than the Globes themſelves, and, n 
account of their Portableneſs, will. be found uſeful even to thoſe 


who have them. I flatter myſelf that thoſe Teachers of Geo | 
graphy who will be pleaſed to introduce them, will find them 


ta contribute much to the Improvement of their Pupils, | PREY 
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The GE-ORGANeN conſiſts principally of Maps, en two 


Sheets of Royal Paper. 
Plate the Firſt or Sheet Iſt. contains a Map gf the Northern 
Hemiſphere, and a Chart of the Weſtern Halt of the Torrid 
Zone. | 

Plate the Second or Sheet 2d. contains a Map of the Southern 


Hemiſphere and a Chart of the Eaſtern Half of the Torrid Zone. 


Theſe Plates beſides the Maps and Charts contain ſeveral 
Appendages, as will be particularly deſcribed. 
Each Hemiſphere is an Orthographic Projection, on the 


Plane of the Equator ; by which Means the Pole is in the Center, 


and the Meridians become right Lines, as they are right Circles 
on the Terreſtrial Globe. | 

The Parallels of Latitude in this Projection, are concentric 
Circles about the Pole, and manifeſtly parallel to the Equator, as 
they are on the Globe. | 

+ may perhaps he objeHed, that the Degrees of lefg 
diminiſh very much towards the Equator, and conſequently the 
Places near it will be much ſhorter from North to South, than 
they are with reſpect to their Breadth, from Eaſt to Weſt on 
the Globe, In anfwer to this, it is well known to thoſe wlio 
are well acquainted with the Subject, that it is impoflible on any 
Principle of Perſpe tive, to obſerve the real proportional Magni- 
tudes in a Delineation on Paper. That we muſt judge of their 
Length and Breadth, by the Number of Degrees. they. extend, 
and not from their apparent Magnitude, 132 

If the Stereogra pro Projection had been made uſe of, the 
Degrees would have been ſhorter near the Pole, and wider as they 

proached the Equator, 

There is an arbitrary Projection ſometimes. uſed, called 
the Globular Projection, not founded on any Principle of Per- 
ſpective; but to make the Places appear nearly of the ſame. appa- 
rent Magnitude, as they are on the Globe ; and if it had been 
deſigned only to have made a Picture, this would have been 
preferred. | 

The Preference has been given to the firſt or Orthographic 
Projection, in conſtructing the Ge-organon ; eine bald, becauſe 
the Degrees of Longitude, or Diſtance of Meridians decreaſe in 
this, as they approach the Pole, in the ſame Proportion as they 
really do on the Globe, which is peculiar to this Projection, and 
very naturally explains the Nature of Parallel Sailing in Naviga- 
tion. I have ſaid thus much to take off the Cavils of ſome 
ignorant Critics; who not ſeeing the Advantage of this Pro- 
jection, might poſſibly be glad to point out its Defects.— 

However, | think it not worth while to ſpend any more Time 
an this Head; arid therefore ſhall only obſerve farther, that as it 
is principally near the Equator that the Degrees of Latitude 
1 muc 
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much contracted in this Projection, making the Land appear 
very different in Figure, &c, from what it is on the Globe, I 
have, to remedy that Defect, given two Charts of the Torrid 
Zone, as above mentioned, containing all the Land between the 
Parallels of 23“: 2'8 North Latitude, and 239 2'8 South, in as 
true Froppriion as on the Globes; which ſerves alſo to. ſhew 
how the two Hemiſpheres connect together. 

Without the Equator are ſeveral concentric Circles contained 
in a Kind of Ring or Hoop, which we ſhall call the Equatorial 
Ring, and Colour Yellow, for Diſtinctneſs Sake. "The inner- 
moſt Circle of this Ring, or Hoop, is the Equator, 

In this Ring the Longitude is counted ſeveral Ways to anſwer 
different Purpoſes, It has the Longitude counted from the 
Meridian of London one Half the World or 1809 Eaſt, and the 
other Half 180% Weſt, agreeable to the Method followed by 
moſt of the Engliſh. It is alſo counted all round Eaſt from 
London, agreeable to Captain Cook's laſt Voyage. — Again, in 
the outermoſt Part it is counted all round the World Eaſt from 
the Iſland of Ferro, to agree with the Method chiefly followed 
by the French, and alſo of ſome Engliſh. The Equatorial Ring 
is alſo divided into Hours and Minutes. 

In the upper Right Hand Corner of the Hemiſpheres are Scales 
for ſhewing by Inſpection the Sun's Declination anſwering to any 
Day of the Month. 5 

In the Right Hand Corner at the Bottom of the Northern 
Hemiſphere is a Scale made in Form of a Carpenter's Square, 
marked A C B, for finding the Diftances of Places, &, And 
a Quarter Part of a Compaſs for finding the Courſes, which as it 
is there made, ſerves inſtead of a whole Compaſs. 


To the Pole of each Hemiſphere a Silk String has one End 


fixed, which ſerves inſtead of a General Meridian. 

The Hemifpheres when fitted up have alſo moveable Hour 
Circles for the more readily ſolving Problems, when it is 
required to find the Time at one Place when it is a given Hour 
at ſome other Place. 

Captain Cook's Tracts in his three Voyages are laid down on 
both Hemiſpheres.—In order to be as compendious as may be, 
we ſuppoſe our Reader acquainted with the firſt Principles of 
Geography, or, that he has the Benefit of a proper Inſtructor, 
and then the following may be-readily underſtood. 

The General Principles of working on the Globes or Ge- 
organon are tae fame, only as the General or Brazen Meridian 
is fixed, and the Globe moveable, the given Place is brought to 
the Meridian; but in the Ge-organon the Plates being fixed, 

the Silk String, our General Meridian being moveable, is 
brought to the Place. Alſo on moſt Globes the Hour Circle 
being fixed and the, Index moveable, the Index is ſet to the given 


Hour, 
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Hour; as will be clearly explai 
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Hour, but our Hour Circle being moveable is ſet to the given 
in the following Problems : 


PROBLEM I. By the Latitude and Longitude of a Place to find 
it an the Inſtrument. 


SOLUTION. Find the Longitude of the Place on the Equa- 
torial Ring, and lay the String (which ſerves for a General 
Meridian) on it; then under the String in the Latitude of the 
Place, you will find the Place required; if it is inſerted in that 
Hemiſphere. 

If the Latitude of the Place is leſs than 23® : 2/8 you may 
look for it in the Chart of the Eaſtern or Weſtern Part of the 
Torrid Zone, as it may be in Eaſt or Weſt Longitude. —Thus 
for Example, In Latitude 18® North and Longitude 77 Weſt, 
in the Weſtern Part of the Torrid Zone we ſhall find the Iſland 
of Jamaica. * 


PROBLEM II. To find the Latitude and Longitude of any 
Place on the Hemiſphere. 


If the Place is in North Latitude take the Northern Hemi- 
ſphere ; but if in South Latitude the Southern. Then lay the 
String over the Place and it will cut the Longitude on the Equa- 
torial Ring; then the String being kept in that Poſition, if the 
Place is on any Parallel Circle drawn on the Hemiſphere you 
have its Latitude by Inſpection; but if it is Northward or to 


Southward of the Parallel, take the Diſtance from the Parallel 


with a Pair of Compaſſes, and applying it to a Graduate Meridian 
you will have its Latitude. — 
Thus for Example, Paris the Capital of France, will be found 


to be in Latitude 49 Degrees North, and Longitude more than 


2 Degrees Eaſt of London, 
N. B. If the Place lies in the Torrid Zone or in Latitude leſs 


than 23 , its Latitude may be found more accurately by 


inſpecting the Chart of the Torrid Zone. 
PROBLEM III. To find all thoſe Places of the ſame Longitude 


as à given Place. | 
Lay the String over the given Place, then all Places lying 


under the String have the ſame Longitude, 


PROBLEM IV. To find all theſe Places of the ſame Latitude 
as a given Place, 


Find the Latitude of the Place by Problem II. and if it lies on 
4 Parallel Circle, all Places that Parallel paſſes over will have the 
ſame Latitude; but if it lies at ſome Diſtance from a Parallel, 


take its Diſtance fram it with a Pair of Compaſſes, then - all 
aces 
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Places at that Diſtance from that Parallel, and on the ſame Side, 


have the ſame Latitude as the given Place. 


PROBLEM V. By having given the Longitude of any Place 
according to the Engliſh Method of counting the Longitude (one Ha 
the Mori Baſt, and the other Half Weſt) to find the 1 
counted from Ferro all round Eaſt; as given in moſt French Maps, 
and ſome Engliſh ; or to the Longitude as in Cook's laſt Voyage round 
the Morld, which is counted all round Eaft from London. 


Lay the String over the given Place ; or to its Engliſh Longi- 
tude on the Equatorial Ring ; then _ be ſeen by Inſpection 
what the required Longitude is from Ferro in the outermoſt 
Circle, and from ga, Eaſt according to Cook's Voyage in 
the innermoſt Circle, 


ExAamPLE. Looking into an Engliſh Gazetteer, or on the 


Northern Hemiſphere, I find Jamaica is in Longitude 77 Degrees 


Weſt from London. In what Longitude muſt I look for it in a 


French Chart, which counts its Longitude from Ferro, Eaſt? 
or in the Chart of Cook's laſt Voyage. 


ANSWER. In the French Chart, in Longitude 300 Eaſt of 
* or in Cook's Chart in Longitude 2893 Weſt from 
on. | 


PROBLEM VI. To change Longitude according to the French 
Metbed from Ferro (counted all round Eaft) to the Engliſh Method 
of counting (one Half Eaſt, the other Wijt) from London. Or by 

ving the Longitude agreeable to Cas Chart, to the Longitude 


according to the common Method (one Half Eaſt the other Maſi from 
London). a 


This being only the Reverſe of the laſt Problem, needs no 
particular Directions. | 


FXAMPLE. Reading in a French Book of a TranſaQtion 


which happened at a Place in 1399 Eaſt of Ferro, where muſt 1 


look for it in an Engliſh Map, which counts Longitude from 
London, F 


ANSWER. In Longitude of about 122 Eaſt from London. 


EXAMPLE 2. Reading in Cook's laſt Voyage that Owhyhee, 

where Capt. Cook was killed, was in Lan of about 2059, 

where muſt I look for it in a common Engliſh Map ? 
ANSWER. In Longitude of about 155 Weſt from London. 


Theſe two Problems, though exceeding uſeful to young 
Geographers, is not readily ſolved by any Globes I have hitherto 
met With. 


PROBLEM 
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PROBLEM VII. The Longitude of a Place being given in 
Time from London, to turn it into Degrees of Longitude. 

Lay the String over the given Time in the Circle of Hours 
on the Equatorial Ring, and you will ſee by a bare Inſpection 
how many Degrees are equal to thoſe Hqurs, or the Longitude 
in Degrees Eaſt or Weſt from London; and at the ſame Time 
by Inſpection the Longitude from Ferro, or from London, 
agreeable to the Method of counting Longitude in the Chart of 
Cook's laſt Voyage. 

N. B. If the Longitude is Eaſt of London you muſt count 
by the Numeral Hours 1, 2, 3, &c. not by the Clock Figures, 
| XI. X. IX. &c. | 

EXAMPLE. Moſcow is in Longitude 2 Hours 31 Minutes 
Eaſt of London, required its Longitude in Degrees. 

ANSWER. 37% Eaſt of London, or about 55% Eaſt of Ferro. 

N. B. The Hours in the Northern Hemiſphere are ſubdivided 
into every five Minutes of Time; and was fo intended by the 
Author for the Southern Hemiſphere ; but the Engraver has in 
that divided the Hours into every 6 Minutes of Time. | 


PROBLEM VIII. The Difference of Longitude between Lon- 
dom and any Place being given in Degrees to find the Difference of 
Longitude in T:me. | | 

This being only the Reverſe of the laſt, needs no particular 
Directions. | | 

For ExamPLE. 37% Weſt Longitude from London, cor- 
reſponds to 2 h. 30 W. in Time. 


PROBLEM IX. 75 find the Difforence of Latitude between 
any two Places. 


Find the Latitude of each Place by Problem II. Then if both 
Places are in North, or both in South Latitude, ſubtract the 
leſſer from the greater Latitude, and the Remainder will be the 
Difference of Latitude required. 

But if one Place is in North and the other in South Latitude, 
add them together, for what is called (but improperly) the Dit- 
ference of Latitude. 

EXAMPLE. What is the Difference of Latitude between 
London and Paris? 5 

ANSWER. London being in Latitude 519 32” N. and Paris 
in 498 : 5 N. their Difference of Latitude is 29 : 4/2. 

EXAMPLE 2. What is the Difference of Latitude between 
London and the Cape of Good Hope ? 


AN$SWER. 
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AxswER. The Latitude of London being 51®: 32/N. and 
the Cape Horn 55: 58' S. their Sum gives 107“: 3o/ for their 
Difference of Longitude, 


PROBLEM X. To find the Difference of Longitude between 
two Places, | 2 

Find the Longitude of each Place by Problem II. Then if the 
Places are both in Eaſt, or both in Weſt Longitude, ſubtract the 
Leſſer from the Greater, and the Remainder will be the Dif- 
ference of Longitude: But if one Place is in Eaſt Longitude, 
and the other in Weſt, add them together, and their Sum, (if it 
exceeds not 180 is called the Difference of Longitude; if 
more than 180, ſubtra& from 360 Degrees. 

Or if you count the Longitude all round the World Eaſt, 
always ſubtract one Longitude from the other, and the Remainder, 
if not more than 180, is the Difference of Longitude ; if more, 
ſubtract that Remainder from 360 Degrees, for the Difference of 
Longitude. | 


' EXAMPLE I. What is the Difference of Longitude between 
Paris and Jamaica ? dc] 
ANSWER. Port Roval in Jamaica being in — of 
about 77 W. and Paris in about 29 Eaſt, their Sum 79 W. is the 
Difference of Longitude required. 
ExAmMPLE.2. What is the Difference of Longitude between 
the Lizard and Jamaica ? 


ANSWER. 729. 


EXAMPLE 3. What is the Difference of Longitude between 
the Iſland of Owhyhee 1552 Weſt, and the Iſland of St. Bartho- 
lomew in 165 Eaft. 

Their Sum is 320®, which ſubtracted from 360, gives 402 
for the required Difference of Longitude. | 


PROBLEM XI. 75 find-the Place whoſe Inhabitants are called 
Antoeki, with reſpect to a given Place. 


The Antoeki live under the ſame Meridian, but oppoſite 
Parallels of Latitude. Therefore find the Latitude and Longitude 
of the given Place, then find on the other Hemiſphere a Place in 
the ſame Longitude and the ſame Number of Degrees of Latitude, 
and that will be the Place required; Thus, for Example, the 
Antoeki to London falls in the Great South Sea, in Latitude 
51 + South, and Longitude o Degrees. 


PROBLEM XII. To find the Place whoſe Inhabitants are called 
Per loeki, with reſpect to a given Place. | 


The Perioeki live under the fame Parallel of Latitude, but 
Oppoſite Meridian. Therefore, find the oppoſite Meridian by 
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laying a Ruler or Scale on the given Place and the Pole, or by 
laying a String on the given Place and the Pole, and extending 
it till it reaches the Equatorial Ring on the other Side of the Pole; 

then under that oppoſite Meridian, in the Latitude of the given 
Place will be the Perioeki required. | Fer 

Thus for Example, Fort St. George or Madras in the Eaſt 
Indies, will be found to be nearly Perioeki to Vera Cruz in the 
Gulph of Mexico. * RA | 


PROBLEM XII. 75 find the Antipodes t 4 given Place. 


- The Antipodes live under oppoſite Parallels of Latitude and 
oppoſite Meridians. Therefore by Problem II. find the Latitude 
and Longitude of the given Place, then on the other Hemiſphere 
lay a String or Ruler over that Longitude and over the Pole to 
find the oppoſite Meridian; then under the Latitude on that 
oppoſite Meridian will be the Place of the Antipodes required. 


EXAMPLE. The Antipodes to London falls in Latitude 512 
South, and Longitude 180, at a conſiderable Diſtance from any 
known Land, the neareft to it is New Zealand. But if we find 
the Antipodes to Gibraltar, the Place falls near Cape Colvil in 


"PROBLEM XIV. ben it is Noon at any. given Place, to 
find what Hour it is at any other given Place. 


Lay the String on the Place where it is Noon, and bring Noon 
on the moveable Plate or Hour Circle to it, then laying the String 
on the Place where the Time is required, or on its — if 
it is not in the ſame Hemiſphere, and the String will cut on the 
Hour Circle the Time required. | 

But if the Ge-organon is not fitted up with a moveable Hour 
Circle, or you would wiſh to have the required Time more 
accurately than can be done by the moveable Hour Circle, as 
ſuppoſe to a Minute or two; then laying the String over each 
Place fee the Longitude of each from n, in Hours and 
Minutes, on the Equatorial Ring. Then if the Places are both in 
Eaſt or both in Weſt Longitude, the Difference of the Hours 
and Minutes will be the Difference of Longitude in Time: But 
if one is in Eaſt and the other in Weſt Longitude, the Sum of 
both the Longitudes in Time will be the Difference of Longi- 
tude required, if the Sum exceeds not 12 Hours, if it does, 
ſubtract that Sum from 24 Hours, and the Remainder will be 
the required Longitude. Then if the Place where the Time is 
required is to the Eaſtward of the Place where the Time is 

iven, the Time there will be ſo many Hours later; but if to 

eltward ſq many Hours ſooner. And this Rule may ſerve a 

8 genera 
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. whenever the Time at one Place is given to find the 


ime at the other, ; ; 
EXAMPLE, When it is Noon at London, what o'Clock is 
it at Jamaica? oat 
ANSWER, By working by the moveable Hour Circle it will 
be found to be about 64 in the Morning at Jamaica when Noon 
at London, But if we make Uſe of the Hours on the Equatorial 
Ring, we ſhall find the Difference of Longitude between London 
and Jamaica 5 h. 8; and Jamaica being to Weſtward of London, 
ſubtracting 5 h. '8, from 12 Hours or Noon at London we get 
6h, 52! the Time in the Morning at Jamaica when Noon at 
London, 5 


PROBLEM XV, To find all thoſe Places where it is Neon 
when it is a given Hour at any given Place, | 


Lay the String over the given Place, and bring the given Hour 
under the String, then laying the String over 12 at Noon; 
obſerve the Longitude, then it will be Noon to all Places under 
the String in that Hemiſphere, and alſo to all Places in the other 
Hemiſphere having the ſame Longitude. 

But if you have no moveable Hour Circle to your Ge-organon, 
conſider, that if the given Hour is in the Morning, the Places 
where it is then Noon muſt be as many Hours to the Eaſtward of 
the given Place as the given Time is before Noon ; but if the 
given Time is in the Afternoon, they muſt be as many Hours to 
the Weſtward of the given Place as the Number of Hours in the 
Afternoon given. 

EXAMPLE, Thus, when it is £ after 5 in the Evening at 
London, at what Places is it Noon? 


— ANSWER. At all Places in 824 f Weſt Longitude ; hence, 
it is Noon at that Time at Hudſon's Bay, Part of Virginia, 
Georgia, Cuha, Porto Bello, Panama, &c, in the Northern, 
and at Lima and Cape Horn in the Southern Hemiſphere. 


PROBLEM XVI, A any given Hour of the Day at any given 
Place, to find the Hour of the Day at any other given Place, 


Lay the String over the Place where the Time is given, then 
bring the given Time on the moveable Hour Circle under the 
String; this done, lay the String over the Place where the Time 
is required, and it will ſhew the Time at that Place on the 
Hour Circle, N, B, If one Place is in one Hemiſphere, and 
the other on the other Hemiſphere, as you cannot bring the 
ſecond Place to the String, bring its Longitude inſtead of it. 

But if the Ge-organon is not fitted up with moveable Hour 
Circles, or you are inclined to work by the Hours on the Equa- 
torial Ring, the Solution will be ſomething more troubleſome. 
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To do this you muſt find the Longitude of each Place in Time, 
and their Difference of Longitude in Time as ſhewn in the 
Solution in Problem XIV. &c. 


EXAMPLE. When it is 8 at Night at London, what o'Clock 
is it at Pekin in China? | 

AnsWER. By working by the moveable Hour Circle, the 
Time required at Pekin will be found ta be about 3 h. 4 in the 
Morning. But if we work by the Hours on the Equatorial 
Ring, by Problem XIII. the Difference of Longitude in Time 
between London and Pekin, is 7h. 48 and Pekin being to Eaſt- 
ward of London, it muſt be ſo much later at Pekin, therefore to 
the Time at London 8 Hours add the Difference of Longitude 
7h. 48, the Sum is 15h. 48 from which taking 12 — 
gives 3 h. 48“ in the Morning. 

SCHOLIUM. Hence it follows that on Account of the Hour 
Circle on the Equatorial Ring being much larger than the 
moveable Hour Circle, the Time may be found to a greater 
Degree of Accuracy than by the moveable Hour Circle ; but 
as it is more troubleſome, and requires ſome Judgement to uſe 
it, the moveable Hour Circle will by young Students be generally 
preferred, as its Uſe is equally eaſy with the Hour Circle and 
Index on a Globe, and as accurate, as the Time may be found 
by it to leſs than a Quarter of an Hour. 


PROBLEM XVII. The Day of the Manth bring given to find 
the Sun's Declination, that is, how many Degrees the Sun is to the 
Northward or Southward of the Equinoctial. 


This is ſeen by Inſpection only, on the little Tables for that 
Purpoſe, in the upper Corners of the Plates. 


EXAMPLE, On the zd of June the Sun's Declination is 224 
z North, 


PROBLEM XVIII, By the Sun's Declination to find the Day 
of the Month. | | 


This being only the Reverſe of the laſt, requires no particular 
Directions. | | 


PROBLEM XIX. To find all thoſe Places the Sun will be 
vertical to, on a given Day. 


Find the Sun's Declination, then all the Places whoſe Latitude 
is equal to the Sun's Declination, and of the ſame Name, will 
have the Sun directly over Head that Day. | 


ExAurTE. Thus it will be found that on the gth of May 
and 3d of Auguſt, the Sun paſſes directly over Head to Jamaica, &c. 


PROBLEM 
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PROBLEM XX. To find what Day the Sun will be vertical 


zo a given Place in the Torrid Zone. | 


Find the Latitude of the Place, then obſerve in the Tables of 
Declination what Days the Sun's Declination is equal to the La- 
titude and of the fame Name, for they are thoſe required. 


The Reverſe of the laſt Example will ſerve as an Example for 
this Problem. 


PROBLEM XXI. To find the Place where the Sun is vertical 


when it is any given Hour at a given Place. | 


Firſt find the Sun's Declination for the given Day. Lay the 
String over the given Place, and bring the given Hour on the 
moveable Hour Circle to it; keep the Hour Circle in that Poſi- 
tion and lay the String over the Hour of 12 at Noon (as the Sun 
cannot be vertical to any Place but at Noon) then under the 
String in that Latitude which is equal to the Sun's Declination, 
will be the Place required. : | 

EXAMPLE. Where is the Sun vertical the 3d of June when 


it is 7 o'Clock in the Morning at London? 


AnswER. The Sun is vertical at that Time to a Place in 
Longitude 759 Eaft, and Latitude 22* f which falls in India 
Wel the Ganges, near Aurungabad. 


PROBLEM XXII. To find what Places may poſſibly ſee a 
particular Tranſit of Venus, of Mercury, or an Eclipſe of the Sun. 


Find where the Sun 1s vertical by the laſt Problem, then all 
the Places that are not more than go Degrees diſtant from that 
Place, will have the Sun above their Horizon, and conſequently, 
if there is a Tranſit, or an Eclipſe of the Sun may poſſibly ſee it. 
But whether the Tranſit of Venus and Mercury, or Eclipſes of 
the Sun and Moon, or Occultation of the Stars, may be ſeen at 
any particular Place, is better done on the Analemma, by which 
may eaſily be found the Time of the Sun's, Stars, Planets, or 
Moon's rifing, ſouthing or ſetting, or Height above, or Depreſ- 
lion, under the Horizon for any Time, and conſequently, whe- 
ther the Object be viſible or not. 

The Writers on the Uſe of the Globes give this Problem 
abſolute, and ſay the Tranſit or Eclipſe may be ſeen by all Places 
within the Diſtance of 90 from the Place where the Sun is 
vertical : But it is well known to all Perſons who underſtand 
calculating Eclipſes, &c. that on Account of what is called the 
Parallax, there may be a Tranſit or Eclipſe of the Sun at one 
Place and not at another at the fame Time, though the Sun be 
above the Horizon, and viſible to all Places within go Degrees 
of the Place where the Sun is vertical. 4 


PROBLEM 


| | drawn on the Hemiſphere, it would be proper after the String is 
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PROBLEM XXIII. To find what Places may ſee an Eclipſe 
of the Moon. 


> _ Find by Problem XXI where the Sun is vertical, then as the 
+ Moon in an Eclipſe is directly oppoſite to the Sun, the oppoſite 


Place to that where the Sun is vertical will be the Place where the 
Moon is vertical. Therefore find by Problem XIII the Anti- 
es to the Place where the Sun is vertical, and it will be the 
lace where the Moon is vertical. And conſequently all Places 
that are not more than 9oꝰ diſtant will ſee the Moon; and the 
Eclipſe (if a clear Sky). For, an Eclipſe of the Moon is a real 
Eclipſe, and has the ſame Quantity of Digits eclipſed at the ſame 
Moment of abſolute Time, to all Places where ſhe is viſible, 
and does not at all depend on the Situation of the Spectator as 
in an Eclipſe of the Sun. 


PROBLEM XXIV. To find how many Miles make a Degree 

of Longitude in any Latitude, or in other Words, how many Miles a 

hip muſt fail on an Eaft or Weſt Courſe in any Latitude to alter one 
Degree of Longitude. 


For this and like Purpoſes, on each circular Plate, are ſeveral 
Meridians graduated into Degrees. On the Northern Hemi- 
ſphere that which is freeſt from being obſcured by Land, and 
therefore the Graduations moſt diſtinct (and conſequently fitteſt 
for this Purpoſe) is the Meridian ſite to the Meridian of 
Landon, and is named on the Plate 4 | ge Meridian. —On 
the Southern Hemiſphere either of the Four Graduated Meridians 
are diſtin enough, neither of them paſſing over any Land, 

The Method of ſolving this Problem is, From the Scale A C, 
or CB in the Right Hand lower Corner of the Plate of the 
Northern Hemiſphere take 60 with a Pair of Compaſſes, which 
we now call 60 Miles, (the Number of Miles which make a 
Degree of Longitude on the Equator) then placing one Leg of 
the Compaſles in o Degree of Latitude on the Graduated Meri- 
dian, let the other Leg reſt on the Equator, and bring the String 
to it. Then extend the Compaſſes from the given Latitude under 
the String to the ſame Latitude on the Graduated Meridian, and 
that Diſtance meaſured on either the Scale C B, or C A, will 
give the Number of Miles required. 


N. B. If the Latitude does not fall exactly on a Parallel Circle 


fixed in its proper Place, to take how many Degrees the given 
Latitude is to Northward or Southward of the Parallel Gircle 
near it, and ſetting that Diſtance from the Parallel Circle by the 
Side of the String you will be certain of the Place where to fix 
one Leg of the Compaſs; then extend the other to the ſame La- 
titude on the Graduated Meridian, &c, 
| | EXAMPLE, 
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ExamPLE. In Latitude of 60 Degrees, it will be found that 

30 Miles make a Degree of Longitude : or that a Ship failing on 
that Parallel, for every 30 Miles Diſtance, will alter one Degree, | 
of Longitude, | 1 


PROBLEM XXV. To find the Courſe and Diftance from ass 
given Place to another. | | 7 


This admits of Three Caſes. 


Cask I. If the two Places are North and South of each other, 
their Difference of Latitude is their Diſtance, and therefore found 
as in Problem IX. | : 


' Casz II. When the two Places are both in the ſame Latitude. 


- The Courſe is then Eaſt or Weſt, and their Diſtance may be® 
thus found. Take the Number exprefling their Difference of 
Longitude from the Scale, apply one End of the Compaſles to 
o Degree of Latitude on the Graduated Meridian, and reſt the 
other Leg on the Equator, and bring the String to it; keep the 
String in this Poſition ; then extend the Compaſſes from the given 
Latitude under the String to the ſame Latitude on the Graduated 
Meridian, and this Extent being laid on the Scale, will give the 
Diſtance required. | 

EXAMPLE. What is the Diſtance from Madeira to Ber- 
mudas ? | v4 1 

ANSWER. The Difference of Longitude being about 47 
Degrees, the Diſtance is about 40% which multiplied by 60, 
gives 2400 Miles, | 

CAsE III. When the Places differ, both in Latitude and 
Longitude, | | 

For the more readily ſeeing the Courſe from the Land's End- 
of England, to any Place in the Weſtern Ocean, I have laid 
down Curvilinear Fai beings Rhumbs, by which the Courſe 
is known by Inſpection. 

The Diſtance between Places may be found thus: Take a 
middle Latitude between the Latitude of the two given Places, 
and with the Difference of Longitude and this middle Latitude, 
find a Diſtance as in Caſe 2d, which Diſtance we ſhall call De- 
parture, Lay this Departure on the Scale from C, towards A, 
and note the 3 it falls on; then find the Number, expreſſ- 
ing the Difference of Latitude of thoſe two Places on the Scale, 
C. B. Then extend the Compaſſes from the Difference of 
Latitude on the Scale C. B. to the Daparture on the Scale C. A. 

and that Extent meaſured on the Scale, will ſhew the required 
Diſtance. And if a Ruler or String be laid from the Place 
whereon the Point of the Compaſſes reſted on C. B. viz. to the 
Place it reſted on C. A. as ſuppoſe on ö a, then does the Direc- 
tion of that Line, or the Agle a 0 C, ſhew how much the Courſe 
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is from the North or South, towards the Eaſt or Weſt ; and may 
be eaſily ſeen, by obſerving which Point of the Sea Compaſs is 
parallel to that Line. | 
ExAMPLE. What is the Courſe and Diſtance from the Land's 
End of England to Jamaica. F166 


SOLUTION. The Latitude of the Land's End being 50 N; 
and of Jamaica 18 N, their Difference is 328. The Longitude of 
Jamaica 77* W. and of the Land's End 54 Weſt, the Dif- 
ference of * is 712 Degrees. Again, the Latitude of the 
Land's End 509 added to the Ede of Jamaica 189 the Sum 
is 68 Degrees; Half of which is 34 Degrees for a Middle Lati- 
tude. ith the Middle Latitude 34 Degrees and the Difference 
of Longitude 71 f the Departure will be found as above directed 
to be 60 Degrees. And by the Difference of Latitude 32 De- 
grees, and the Departure 60 Degrees, the Diſtance will be 
found to be about 68 Degrees, which multiplied by 60 gives 
4080 Nautical or Geographical Miles. Or by 20 gives 1360 
Leagues. And the Courſe 5£ Points from the South towards 
the Weſt or S. W. b. W. Z W. 


N. B. This finds the Courſe on a Rhumb Line, or the real 
Courſe, which if a Ship could keep always on, would carry it 
from one Place to the other; and the oppoſite Courſe would 
bring it back again. But what is found by working on the 


| . Globe by laying the Quadrant of Altitude over the two Places 


as directed in Books does not find the Courſe ; but the Angle of 
Poſition, or bearing, of one Place from the other, and Diftance on 
the Arch of a great Circle, which Navigators have nothing to do 
with. And if the Angle of Poſition of Jamaica from London 
was found on the Globe, it would be found that Jamaica from 
London bears about £ a Point to the Northward of the Weſt ; 
but that London bears from Jamaica not oppolite or 3 a Point to 
Southward of the Eaſt; but very different, viz, about 
N. E. b. N. Eaſt. | | 


** To find the Time of the Sun's Riſing and Setting, 
Length of the Days and Nights and Problems relating to the 
Stars, &c. belong properly to the Celeſtial Globe, and there- 
fore we refer for the Solution of thoſe to our Aualemma. 
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'F? E moveable Circle is an orthographic Projection of the 
Sphere on the Plane of the Meridian. ; 
The dotted Line which paſſes through the Centre is the Equi- 
noctial, the Lines parallel to it are Parallels of Declination ; and 
for the readier counting, every 5th Degree is engraved ſtronger 
than the others. 

The Line which paſſes through the Center and is perpendicular 
to the Equinoctial is the Axis; one End of which marked with a 
Fleur-de-Lis is the North-Pele, as the other End marked &, is 
the South Pole. | 

The dotted Parallel of Declination 23 North of the Equi- 
noctial is the Tropic of Cancer, as is that 239 ; South of the Equi- 
noctial the Tropic of Capricorn, | 

The dotted Parallel 66 + North of the Equinoctial is called 
the Ar4ic or Northern Polar Circle; that in the South, at the 
ſame Diſtance from the EquinoCtial, is the Antaric or Southern 
Polar Circle, | 

The dotted Line paſſing thro the Center in an oblique Poſition 
making an Angle of 234 with the Equinoctial is the Ecliptic; 
it is divided by little Lines (/') into every 5 Degrees, and ſubdi- 
vided into Degrees by Dots (..) 

On each Side of it, at 8 Degrees Diſtance, is drawn a parallel 
Line, and the Space contained between theſe Lines is called the 
Zodiac, in which the Planets are always found, except the Geor- 
gian Planet. | 

The ſtrong elliptic Lines, are Hour Circles; the leſs ſtrong 
Half Hours; and thoſe dotted are Quarters of Hours. 

e large Plate contains the following Particulars, beſides the 
Meridian, and Prime Vertical, the Horizon S. N. which is divided 
into Degrees counted from the Eaſt or Weſt Point towards the 
North and South, for finding the Amplitude of the Sun or Star: 
and under theſe Degrees, into Points and Quarter Points of the 
Compaſs, counted from the North or South towards the Eaſt or 
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Star riſes or ſets, &c. And to know the correſponding Point of 
the Compaſs, in the Right-hand upper Corner is engraved a 
Compaſs, for ſuch Youths as have not learnt the Sea Compaſs. 
In the ſame Corner is & R. A,—o R. A. or 
| * R.A.+24b—oR.A 
= & Southing. 
which is to be thus read, The Stars Right Aſcenſion Minus (or 
leſs) the Sun's Right Aſcenſion: Or the Stars Right Aſcenſion 
Plus (or more) 24 Hours Minus the Sun's Right Aſcenſion is equal 
to the Stars Southing. The Uſe of this will be explained hereafter. 
Under the Horizon on the Left Hand is a Calendar for 
our Summer, and on the Right another for our Winter half Year, 
containing the Days of the Month, Sun's Right Aſcenſion, Place 
and Declination correſponding thereto, which we ſhall have Oc- 
caſion to explain more particularly in the Problems. 6 
In the Middle between the Calendars is a Table ſhewing 
the Right Aſcenſion and Declination of the principal Stars; which 
being calculated for ſome Years hence, will be ſufficiently accu- 
rate for many Years to come. 


PROBLEM I. The Day of the Month being given to find 
the Sun's Place in the Ecliptic. This is done by Inſpection of 
the Calendar only. 


EXAMPLE. Thus it will be ſeen that the 20th of March the 
Sun enters Aries, the 20th of April Taurus, May the 21ſt Gemini, 
the 21ſt of June Cancer, the 23d of July Leo, the 23d of Auguſt 
Firgo, September 22d Libra, October 23d Scorpio, November 
22d Sagittarius, December 21ſt Capricornus, January 20th Aqua- 
rius, February 18th Piſces 


MB. The Line for the Sun's Place is marked e P and is di- 
vided into every 5 Degrees by Daſhes (ii) and ſubdivided 
into Degrees by Dots (. .). , 


--PRoBLEM II. By the Sun's Place in the Ecliptic to find the 


| . the Month. 


is being only the Reverſe of the former needs no particular 


Explanation. 


© PROBLEM III. By the Day of the Month to find the Sun's 
Declination. This may alſo be found by barely inſpecting the 
Calendar. Thus for Example January 20th againſt that Day of 
the Month in the Column D. you will find the Sun's Declination 
20 Degrees South, 

But if the young Student is inclined to ſolve this Problem on 
the Analemma, it may be done thus. Bring the EquinoCtial to 
the Horizon and the Southern Part of the Ecliptic above the Ho- 
rizon, then looking for the Sun's Place correſponding to the Day 
of the Month (which in the preſent Example is oo Aquarius) ob- 


_ ſerve 
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ſerve what Parallel bf Declination' crofſes that Place; and wwe ſhall 


have the Declination ; in the preſent Example 209 as afore found. 

PrRoBLEM IV. By the Sun's Declination to find the Day of 

the Month. | Sk e * 
This is alſo readily done by Inſpection of the Calendar. 

Let the Example be the Reverſe of the laſt, viz. the Sun's 
Declination being 20 Degrees South, what is the Day of the 
Month ? Anſwer, it appears by the Calendar that it may b either 
the 20th Day of January or the 21ſt Day of November.. 

If it be required to ſolve this Example on the Analemma, bring 
the Southern Part of the Ecliptic above the Horizon, and theEqui= 
noctial in the Horizon, then will the Parallel Uf Declination, in 
our Example the 20th Degree, croſs the Ecliptic in 09 of Sagit= 
tarius, and o of Aquarius, the two Places of the'Ecliptic in which 
the Sun has that Declination. Hence by Problem IId. th&Days 
are as above. ad ens yards. + 

PrRoBLEM V. To rectify the Analemma for any particular 
Place. ST” 

This is only to bring the Pole to the Latitude of the Place, the 
North Pole to the North Meridian if the Place is in North Lattz 
tude ; but the South Pole to the South Meridian for South Latitude, 

PROBLEM VI. To find the Sun's Amplitude, or on what 
Point of the Compaſs the Sun riſes and ſets at any given Place on 


= } 


any given Day. f 

Rectify the Analemma by the laſt Problem; and by the Day of 
the Month find the Sun's Declination, by Inſpection of the Ca- 
lendar as ſhewn in Problem IIId. Then will the Parallel of that 


Declination cut the Sun's Amplitude on the Horizon. f 


ExAurLE. On what Point of the Compaſs does the Sun riſe 
and ſet at London (Latitude 51 North) the 20th of June? 
Working as above directed it will be found that the Sun riſes E. 
400. N. and ſets, W. 40 N. or riſes nearly N. 41 Points E. and 
ſets N. 44 W. which anſwer to N. E. FE. and N. W. 2 W. 

PROBLEM VII. To find the Time of Sun riſing and ſet- 
ting, Length of the Day and Night at any given Place, whoſe 
Lat. does not exceed 664. | An 

Rectify the Analemma, and find the Sun's Declination for the 
given Day, then obſerve what Hour Circle cuts the Horizon, and 
it will ſhew how much the Sun riſes before or ſets after Noon. 


ExamPLE. On June 20th at London Latitude 514 the Sun's 
Declination being 239 North, it will be found that the Sun riſes 
about 8h I before Noon, or 3 Quarters after 3 in the Morning; 
and ſets a Quarter after 8. | 

Hence the Length of the Day being equal to double the Sun's 
ſetting is equal to 16, and as the Sun's Declination in the Ex- 
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ample is the greateſt, it ſhews that 165 is the longeſt Day at 
that Place, 


- ProBLEM VIII. To find the Length of the longeſt Day at 
any Place in the alas Circles. 


To illuſtrate this let the Place be Hacluit's Headland in Green- 
land, Lat. 80 N. | 
| the Analemma, then you will welds ſee that when the 
Sa comes to 10 Declination (equal to the Complement of Lati- 
e of the Place) the Sun would 12 Hours after Noon come to 
3 the North but not ſet; this correſponds to the 
roth of April; from which Time the Sun being going to the 
Norcheznd es continues above the Horizon till it returns to 10% N. 
Declnation again, which in the Calendar anſwers to the 27th of 
4570 ' Hence it appears that it is a Day at that Place, from 
the-16th of April to the 27th of Augy/2. 
In the ſame Manner it will be found that at the Poles, or in o 
of Latitude either North or South, there is but one Day and on 
Night ina whole Year. 


 _ ProBLEmM IX. To find the Sun's Altitude at a given _ 
at any given Day and Hour, 


This admits of 3 Caſes 


Firſt. When the Meridian Altitude is ed rectify the Ana- 
lemma, then will the Parallel of Declination cut the Meridian in 
the Altitude required. | 
_ EXAmPLE, The Sun's Meridian Altitude at Noon at London 
the Iſt of May, will be found to be 53 f. 


Caſe2. When the Sun's Altitude is required at the Time 
it is Eaſt or Weſt. 


The Analemma being rectiſied, obſerve what Degree of the 
Prime Vertical is cut by the Parallel of the Sun's Declination, 
and that will be the required Altitude. 

ExamPLe. On the above Day it will be * to be 199 4. 

Caſe 3. When the Altitude is required at any other Time of 
the Day . 
| Rech the Inſtrument and obſerve where the Parallel of De- 

clination — the given Hour Circle; then placing one Leg 
of a Pair of Compaſſes on that Point, extend the other Leg to 
take the neareſt Diſtance to the Horizon ; then will that Diſtance 
meaſured en the Prime Vertical give the Altitude required. 

EXAMPLE. At London Latitude 519 N. the 21ſt of June 
at z in the Afternoon, the Sun's Altitude will be found to be 45. 

PrRoBLEM X. Given the Latitude of the Place, Day of 
the Month and Altitude of the Sun {taken by a Quadrant or other 
Inſtrument) to find the Time of the Day. 


Rectify 


G) 5 

Rectify the Analemma, then hay a String acroſs both Meridians 
fo that it may cut the Sun's Altitude on both Meridians ; then, 
where the String croſſes the Parallel of Declination, that is the 
Place of the Sun, and confequently the Hour Cirele paſſing thro? 
that Place, will ihew the Time require. | T1629 
Let the Example be the reverſe of the laſt Problem. td 
PROBLEM XI. To find the Sun's Depreſſion at Midnight. 
Rectify the Analemma, and as many Degrees as the Sun is 
below the Horizon, ſo many Degrees will the Parallel of equal 
Declination, but with contrary Name, be above the Horizon at 
the other Meridian. e Ee and $5 
EXAMPLE. In Latitude 51“? North, on the 15th of April, 
it will be found that the Sun is 28% below the Horizon (in. the 


North). 
PROBLEM XII. To find the Beginning, and Duration 

of Twilight. | | 
Twilight begins and ends when the Sun is 189 below the 
orizon. f 


Rectify the Analemma, then laying a String acroſs 189 of 
Altitude on both Meridians, obſerve where it interſects a Parallel 
of Declination equal to that of the Sun, but with oppoſite Name 

and the Hour Circle paſſing through that Place will ſnew the 

Time of the Beginning of Twilight, counted from Midnight. 

| Thus for Example, it will be found that Twilight begins or 
Day breaks the 1it of October at London at ? after 4 in the 
Morning, and the Sun riſes that Day at 664, fo that the Dura- 
tion of Twilight in the Morning is 2 Hours, and it being the 
ſame in the Evening after Sun ſet, will be in all, that Day, 4 
Hours, which added to the Length of Day 11h 4, gives the Time 
from Day-break to dark Night 1 Sh 4. 


Nete, From the End of May to the Middle of July, there is 
no dark Night, in the Latitude of London. 


PROBLEM XIII. To find what Day of the Year the 
Sun wil be vertical to a given Place in the Torrid Zone. 


As the Latitude is counted from the Equator on the Terreſtrial 
Globe the ſame Manner as the Declination is counted from the 
EquinoQtial; we have nothing to do but to find on what Days 


the Sun's Declination is equal to the Latitude of the Place, and 
of the ſame Name, 


EXAMPLE. Thus at Jamaica (Lat. 17? North) it will be 
found the Sun is vertical or paſſes directly over Head at that 
Place the roth of May and 2d of Auguſt. 


Hence it appears that thoſe Places which lie between the 
Tropics may be faid to have two Summers in a Year. 


27. PROBLEM / 
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- /ProBLenm XIV. Given the Latitude of the Place, Day 
of the Month, and Altitude of the Sun taken (by a Quadrant) in 
the Fore or Afternoon, to find the Sun's Azimuth. 

Rectify the Analemma and find the Sun's Declination ; then 
hying the fiducial Edge of a Ruler to cut the Sun's Altitude on 
both Meridians, ' obſerve where the Edge of the Ruler cuts the 
Parallel of Declination, for that is the Sun's Place; againſt 
which on the Edge of the Ruler make a Mark with a Pen or 
Pencil, alſo where the Ruler croſſes the Prime Vertical; then 
taking off the Ruler, bring the Pole to the Zenith, and the 
Hour Circles become Azimuth Circles. Then, placing the 
Ruler as before, which may be eafily done by the Sun's Alti- 
made and the Marks above directed to be made, obſerve. which 
Hour (now Azimuth) Circle paſſes by the Sun's Place marked 
on the Ruler, then that Hour (or Azimuth) Circle will on the 
Horizon ſhew the required Azimuth. + | 

ExamPLE. At London in Lat. 5 11 N. the 21ſt of Auguſt, 
when the Sun's Altitude is 41“. in the Forenoon, his Azimuth 
is S. 57 E. which is nearly 5 Points from the South towards 
the E. or S. E. by E. and in the Afternoon when the Sun has 
the fame Altitude it is 8. W. by WW. 

Note, This may alſo be ſolved by Means of the Horn hinted 
at in the Scholium to the next Problem. 

PROBLEM XV. To find the Sun's Azimuth at any given 
Day and Hour at any Place. 

This admits of 2 Caſes. 

- Caſe 1ſt. At Noon or Midnight, the Sun is on the Meridian, 
and ſo muſt be either North or South. _ 

Caſe 2d. To find the Sun's Azimuth at any other Time of 
the Day. 

Here, as the Azimuth Circles could not be laid down on the 
Moveable Circle for every Latitude, that Defect may be thus 
ſupplied: 

Having rectified the Analemma and found the Sun's Declina- 
tion: The Place where the Parallel of Declination cuts the 
given Hour Circle, is the Place of the Sun for that Time. With 
à pair of Compaſſes take the neareſt Diſtance from that Place to 
the Horizon, which meaſured on the Prime- Vertical, will ſhew 
the Sun's Altitude at that Time. This done, lay the fiducial 
Edge of a Ruler to cut each Meridian in the Sun's Altitude, 

then obſerve where the Ruler interſects the Place of the Sun above 
found, and the Prime-Vertical ; againſt each of theſe Places 
make a Mark, with a Pen or Pencil on the Edge of the Ruler. 
No turn the moveable Circle 'till one of the Poles comes in 
the Zenith, then may the Hour Circles be looked on as Azimuth 
Circles. Then the Ruler by the Marks made on its Edge, my 
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be eaſily placed in its former Poſition ; which being done, obſerve 
what Hour Circle (now Azimuth Circle) interſects the Ruler at 
the Mark made for the Sun's Place, and carrying your Eye 
along that Circle *till you come to the Horizon, n ſee the 
Azimuth required. 

EXAMPLE. At London, the 21ſt of June at 3 Clock in the 


Afternoon, it will be found, that the Sun is about 6 Points from 
the South towards the Weſt, that is, about W. 8. WMW. 


ScyoLium. If the Azimuth Circles be drawn on a 
Quarter of a Circle, made of clear Horn or Tranſparent Paper, 
then as the Hour Circles, &c. can be feen thro', the Azimuth 
may be found by Inſpection. Such a Horn or Paper may be made 
for Six-pence ; and if requeſted, may be had with the Inſtrument 
at that Price. 

PROBLEM XVI. Given the Latitude of the Place and Day of 
the Month to find on what Time of the ay the Sun will be on 
a given Azimuth. 

Rectify the Analemma, and nd the Sun's Declination, then 
lay the 0 ſo that the Zenith of the Horn or Tranſparent Paper 
may be in the Zenith of the Inſtrument, that the Line drawn on 
it from the Zenith may lie on the Prime Vertical, and that the 
Line on it perpendicular thereto, may lie in the Horizon, &c. 
then we have only to obſerve where the given Azimuth croſſes 
the Parallel of the Sun's Declination, and that will be the Place 
where the Sun is at that Time; and conſequently, the Hour 
Circle paſting by that Place, will be that required. 

The Example may be the Reverſe of that in Problem XV. 


* 


Of the STARS. 


PROBLEM XVII. To find the Time of a Star's coming 
on the Meridian (or when its Altitude is the greateſt poſſible for 
that Day) vulgarly called the Southing. 

We have already given the Rule in Page 18. 


ExAamPLE, What Time is turns South, the 17th of May. 


In the Table of Stars on the SI the Stars 


Right Aſcenſion is = =. - 14 6 
The Sun's R. A. by lac bes oat. the Column 55 
R. A. of the Oe 4 „ 


Remains 10 27 


That is, Acturus is South that Night at 27 Minutes after 10. 


SCHOLIUM. The Manner of Working for the Stars, 
Moon, Planets, &c. is ſo near that of the Sun, «þ 
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only neceſſary to hint, that the Declination of the Stars being 
taken out of the Table of Stars, and of the Moon or Planets 
from an Ephemeris or Annual Almanack, work for the Stars, 
&c. in the ſame Manner as has been ſhewn in the Problems for 
the Sun; only it muſt be noted, that the Lime found by fuch 
Operation muſt not be conſidered as fo many Hours before or 
after Noon; but ſo many Hours before or after the Southing ot 
the Star, Moon, or Planet. | 
Thus for Example, if it be required to find the Time of 
Arfurus Riſing and Setting the th of May at London. 
By rectifying the Analemma, the Declination of the Star being 
200 24! N. we ſhall fee by Inſpection that its ſemidiurnal Arc, 
or Time of the Stars ſetting after its Southing is 7h 50“. 
The Time of Southing being 10h 27 
Subtract and add ſemidiurnal Arc 7 50 


Gives Time of Riſing 2 37 after Noon 


And the Star ſets after Noon of 


17th Day = | 18 dg 


Zubtract 12 


Gives Star's Setting the next 
Morning at — - F 2 


Many other Problems might have been given, but if the Reader 
rightly underſtands what is already delivered, he will not find it 
difficult to folve more, without any further Aſſiſtance. 
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ERRATA.—P. 8, Line laſt, for of Good Hope, read Cape Horn. 
P. 9, Line 3, for the Cape Horn, read of Cape Horn. 


„ The following Books, and Inſtruments, &c. are publiſhed by B. DONNE, 
viz. Eflays on Arithmetic, vulgar and decimal, Price 6s.-2. The Accomptant, 
with Circulating Decimals, 58.—3. The Geometrician, with Trigonometry, 6s. 

 —4+ The Britith fAariner's Aſſiſtant, 68s.—5. The Navigation Scale improved, 
with its Uſe, 58.—6. The Variation and Tide Inſtrument, 28.—7. The Lunar and 
Tide Inftrument, 28.—8. The Nautical Pocket Piece, 6d.— 9. Map of the Country 
eleven Miles round Briſtol, 16s. 6d. fitted up.— 10. Plan of the City of Briſtol, 
1s. 64.11. His Map of the County of Devon, which obtained the Premium of 
xool. of the Society of Arts, &c. on 12 Sheets of Imperial Paper. — 12. An 
abridged Map of the Country round Briſtol, 43,13. Nautical Protractor, for 
expecitiouſly finding the Courſe to, or Bearing of Places on Charts and Maps, 64. 
—14. A Map of the Weſtern Circuit of England, containing the Counties of 
Hants, Wilts, Dorſet, Somerſet, Devon, and Cornwall, on 4 Sheets and a Half 
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